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[57] ABSTRACT

Communication systems (101, 102) having dedicated
communication resources are provided with receivers
(111, 116) that monitor the communication resources
(104, 108) of other communication systems. Communi-
cations between communication units in various Sys-
tems are interchanged through appropriate interaction

of the repeaters and the dedicated receivers so pro-
vided.

15 Claims, 1 Drawing Sheet
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INTERSYSTEM COMMUNICATION SYSTEM
" AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation-in-part of prior application Ser.
No. 07/358,730, filed May 30, 1989, now U.S. Pat. No.
3,095,529 by Michael David Sasuta and Gary Dean
Erickson, the same inventors as in the present applica-
tion, which prior application is assigned to Motorola,
Inc., the same assignee as in the present application, and
which prior application is hereby incorporated by refer-
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ence verbatim, with the same effect as though the prior {5

application were fully and completely set forth herein.
FIELD OF THE INVENTION

This application relates to communication systems
including, but not limited to, interlinked trunked com-
munication systems.

BACKGROUND OF THE INVENTION

Trunked communication systems are known in the
art. In general such systems include a resource control-
ler, which may be centrally located or distributed, that
manages communications between communication
units such as, for example, fixed location, mobile, and
portable two-way radios, on a plurality of communica-
tion resources such as, for example, frequency pairs or
time division multiplexing time slots, that are supported
by a plurality of corresponding repeaters.

A number of such systems are available, including the
Smartnet and Privacy Plus systems from Motorola, the
Clearchannel L'TR system from E.F. Johnson, and the
Sixteen Plus and Sweet Sixteen systems from General
Electric.

In general, such systems tend to operate independent
of one another. Therefore, a communication unit lo-
cated in a first system will generally not be able to com-
municate with a second communication unit located in
a second communication system.

Some prior art systems interlink one or more commu-
nication systems through use of an appropriate dedi-
cated land line. So configured, communication units in
different communication systems may be able to com-
municate with one another. Such an approach, how-
ever, poses several disadvantages, including increased
cost and relative inflexibility.

A need thus exists for a system and method for eco-

nomically and flexibly interlinking two or more com-
munication systems.

SUMMARY OF THE INVENTION

In a communication system comprising a first com-
munication system and a second communication sys-
tem;

the first communication system including at least a
first communication unit, a first set of communication
resources, and a first resource control means for con-
trolling the first set of communication resources;

the second communication system including at least a
second communication unit, a second set of communi-
cation resources, second resource control means for
controlling the second set of communication resources,
and second receiver means substantially compatible
with the first set of communication resources for receiv-

20

235

30

35

45

50

35

65

2

ing communications sourced by the first communica-
tion system;

the first communication system further including first
receiver means substantially compatible with the sec-
ond set of communication resources for receiving com-
munications sourced by the second communication
system;

a method for establishing communications between
the first communication unit and the second communi-
cation unit is disclosed. Briefly, in accordance with the
present invention, the method comprises the steps of:

(a) receiving, at the first communication system, a
request from the first communication unit to communi-
cate with the second communication unit;

(b) sourcing, from the first resource control means
using the first set of communication resources, a notifi-
cation for at least the second communication unit of a
need to communicate;

(c) receiving, at the second receiver means, the notifi-
cation from the first communication system and provid-
ing that notification to the second resource control
means; and,

(d) sourcing, for the benefit of the second communi-
cation unit, at the second resource control means using

the second set of communication resources, a notifica-
tion of the need to communicate.

In one embodiment of an intersystem communication
system and method, in accordance with the present
Invention, a receiver may be provided to accommodate
each communication resource supported by the other
communication system. This embodiment offers a high

degree of flexibility in communication resource alloca-
tion.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 comprises a block diagram depiction of a first
embodiment of an intersystem communication system
and method, in accordance with the present invention.

DETAILED DESCRIPTION

Referring to FIG. 1, a first embodiment of an inter-
system communication system and method, in accor-
dance with the present invention, is depicted generally
by the numeral 100. The system 100 operates in con-
junction with other communication systems. For pur-
poses of this description, only two such communication
systems, 101 and 102 will be described.

The first communication system 101 includes a re-
source controller 103 that functions to control alloca-
tion of a first set of communication resources. In this
embodiment, it will be presumed that the communica-
tion resources are supported by a plurality of repeaters
104, and that the communication resources themselves
comprise a first set of frequency pairs A-C. In addition,
for purposes of this description, it will be presumed that
one of the repeaters 104 supports system control infor-
mation related to resource allocation requests and
grants, all as well understood in the art. The resource
controller 103 controls the repeaters 104 and inter-
changes resource allocation request and grant informa-
tion through the repeaters 104, via an appropriate link
106.

The second communication system 102 similarly in-
cludes a resource controller 107, repeaters 108 which
support communication resources D-F and an appro-
priate link 109 therebetween. In this embodiment, the
communication resources A-C of the first system 101
are different from the communication resources D-F of
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the second system 102. Therefore, the two systems 101
and 102 are not able to communicate directly with one
another through the repeaters provided.

The first communication system 101 also includes a
plurality of receivers 111 that are capable of compatibly
recetving the communication resources D-F of the

second communication system 102. Although it would
not necessarily be required that a receiver 111 be pro-

vided to accommodate each communication resource of
the opposite system, in this embodiment such a receiver
111 has been so provided. An appropriate communica-
tion link 112 is provided between the receivers 111 and
the resource controller 103 to allow operation of the
receivers 111 to be controlled, at least in part, by the
resource controller 103, and also to allow the resource
controller 103 to receive signalling information as re-
ceived by the receivers 111 and as sourced from the
resource controller 107 of the second system 102. In
addition, an appropriate link 113 is provided between
the receivers 111 and the repeaters 104 of the first sys-
tem 101. This link 113 is appropnately gated 114 to
allow the resource controller 103 to control provision
of signals received by the receivers 111 to the repeaters
104.

So configured, the resource controller 103 may cause
a particular repeater 104 to retransmit a communica-
tion, such as a voice message, that has been received by
one of the receivers 111.

A similar group of receivers 116, links 117 and 118
and gate unit 119 are provided in the second communi-
cation system 102 to provide an identical configuration
as that descrnibed above.

Operation of the first embodiment 100 of an intersys-
tem communication system and method, 1n accordance
with the present invention, may now be described.

A first communication unit 121 situated within range
of the first communication system 101 initiates the pro-
cess by transmitting a request 122 to communicate with
one or more other communication units although this
request could be to communicate with a particular iden-
tified talk group, for purposes of simplicity, this descrip-
tion will presume that the first communication unit
identifies a particular second communication unit 123 as
the desired communication target. This talk request is
transmitted on the appropriate control resource for the
first communication system 101, and is relayed by the
appropriate control resource repeater 104 to the re-
source controller 103 for the first communication sys-
tem 101.

If the resource controller 103 recognizes the commu-
nication target as being local as may be determined, for
example, by the identification number or “ID” of the
communication target, then the resource controller 103
may allocate a communication resource to support the
requested communication as is currently done in the
prior art. If, however, the resource controller 103 deter-
mines that the communication target is not local or, if
dealing with a talk group, i1s not completely local in all
instances, then the resource controller may transmit, on
the control resource, an outbound signalling word con-
stituting a notification that a communication with the
second communication unit is desired.

This outbound communication 124 as sourced by the
resource controller 103 and as transmitted by the appro-
priate control resource repeater 104 will be received by
whichever of the receivers 116 in the second communi-
cation system 102 is monitoring that particular commu-
nication resource of the first system 101. That particular
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receiver 116 will then provide the signalling informa-
tion via the appropriate link 117 to the resource control-
ler 107 for the second communication system 102. If the
second resource controller 107 recognizes the identified
communication target as local, the resource controller
107 will assign one of its communication resources to
support the communication, and will provide informa-
tion identifying the allocated resource in an outbound
transmission 126 on its control resource.
This transmission 126 will be received by the second
communication unit 123 and cause the second commu-
nication unit 123 to begin monitoring the allocated com-
munication resource of the second communication sys-
tem. This outbound transmission 126 will also be re-
ceived by the corresponding receiver 111 of the first
communication system 101. This received signalling
information will be provided to the resource controller
103 thereof via the appropriate link 112. The resource
controller 103 may now determine that the communica-
tion target has been located and that a communication
resource in the second system 102 has been assigned to
support the desired communication, will now assign one
of its own communication resources to the first commu-
nication unit 121 to support the communication.
Thereafter, the first communication unit 121 will
transmit its messages for example, voice messages using
communication resources of the first communication
system 101. The repeater 104 in the first communication
system 101 assigned to support this communication will
receive these signals from the first communication unit
121 and will repeat them on the allocated communica-
tion resource 127. The repeated voice message 127 will
be received by the appropniate receiver 116 in the sec-
ond communication system 102. The resource control-
ler 107 in the second communication system 102 will
gate 119 this received voice message to the repeater 108
that has been assigned to support this communication.
The assigned repeater 108 will then retransmit the re-
ceived signal 128 and this retransmission will be re-
ceived by the second communication unit 123.
If the second communication unit 123 were 1o trans-
mit a response to the first communication unit 121, the
same procedure could be implemented in reverse in a
transmission trunked mode, or the already aliocated
resources could be used in a reversed pattern to accom-
modate a message trunked methodology. |
While various embodiments of an intersystem com-
munication system and method, in accordance with the
present invention, have been described hereinabove, the
scope of the invention is defined by the following
claims.
What 1s claimed is:
1. In a communication system comprising a first com-
munication system and a second communication Ssys-
tem,;
the first communication system including at least a
first communication unit, a first set of communica-
tion resources, and a first resource control means
for controlling the first set of communication re-
SOUrces;

the second communication system including at least a
second communication unit, a second set of com-
munication resources, second resource control
means for controlling the second set of communi-
cation resources, and second receiver means sub-
stantially compatible with the first set of communi-
cation resources for receiving communications
sourced by the first communication system;



5,293,638

S

the first communication system further including first
receiver means substantially compatible with the
second set of communication resources for receiv-
ing communications sourced by the second com-
munication system;

a method for establishing communications between
the first communication unit and the second com-
munication unit, comprising the steps of:

(a) receiving, at the first communication system, a
request from the first communication unit to
communicate with the second communication
unit;

(b) sourcing, from the first resource control means
using the first set of communication resources, a
notification for at least the second communica-
tion unit of a need to communicate:

(c) receiving, at the second receiver means, the
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notification from the first communication system

and providing that notification to the second
resource control means; and, |

(d) sourcing, for the benefit of the second commu-
nication unit, at the second resource control
means using the second set of communication

resources, a notification of the need to communi-
cate.

2. The method of claim 1, wherein step (d) includes a
step of identifying a communication resource from the
second set of communication resources that has been
allocated to support the requested communication, in an
outbound transmission on said second resource control
means, the outbound transmission including information
indentifying the allocated resource.

3. The method of claim 2 and including the further
steps of:

(e) receiving, at the first receiver means, the out-

bound transmission including the identification of

the allocated channel resource from the second set
of communication resources;

(f) sourcing, from the first resource control means
using the first set of communication resources,
identification of a channel resource from the first
set of channel resources that is allocated to support
the requested communication.

4. The method of claim 3, and further including the

steps of:

(g) thereafter transmitting a subsequent communica-
tion from the first communication unit using the
allocated communication resource from the first
set of communication resources;

(h) receiving, at the second receiver means, the subse-
quent communication;

(1) retransmitting, for the benefit of the second com-
munication unit, the subsequent communication
using the allocated communication resource from
the second set of communication resources.

5. The method of claim 1 wherein:

the first communication system further includes a
plurality of repeaters that support communications
on the first set of communication resources; and

the second communication system further includes a
plurality of repeaters that support communications
on the second set of communication resources.

6. The method of claim 1 wherein step (a) includes a

step of receiving the request on a previously identified
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communication resources.
7. The method of claim 1 wherein step (b) includes a
step of transmitting the notification on a previously

6

identified first control resource that is a part of the first
set of communication resources.

8. The method of claim 1 wherein step (¢) includes a
step of receiving the notification on a previously identi-
fied first contro! resource that is a part of the first set of
communication resources.

9. The method of claim 1 wherein step (d) includes a
step of transmitting the notification on a previously
identified second control resource that is a part of the
second set of communication resources.

10. In a communication system comprising;:

a first communication system including:

at least a first communication unit,

a first set of communication resources, including a
first control resource;

a first resource controller for controlling the first set
of communication resources;

a second communication system including:

at least a second communication unit,

a second set of communication resources, including a
second control resource;

a second resource controller for controlling the sec-
ond set of communication resources; and,

a set of second receivers substantially compatible
with the first set of communication resources for
receiving communications sourced by the first
communication system;

the first communication system further including a set
of first receivers substantially compatible with the
second set of communication resources for receiv-
ing communications sourced by the second com-
munication system,;

a method of establishing communications between
the first communication unit and the second com-
munication unit, comprising the steps of:

(a) receiving, at the first communication system on
the first control resource, a request from the first

communication unit to communicate with the
second communication unit; |

(b) sourcing, from the first resource controller
using the first control resource, a notification for
at least the second communication unit of a need
to communicate;

(c) receiving, at the set of second receivers using
the first control resource, the notification from
the first communication system and providing
that nottfication to the second resource control-
ler; .

(d) sourcing, for the benefit of the second commu-
nication unit, at the second resource controller
using the second control resource, a notification
of the need to communicate.

11. An arrangement comprising a first communica-

tion system and a second communication system,

the second communication system comprising a plu-
rality of communication resources;

the first communication system comprising:

a plurality of communication units;

a set of predetermined communication resources;

resource control means for allocating the predeter-
mined communication resources amongst commiu-
nication units; |

receiver means operably coupled to the resource
control means for receiving radio frequency com-
munications supported by the second communica-
tion system communication resources that are ordi-
narily used in the second communication system
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and that are not included in the set of predeter-

mined communication resources;

means for selectively coupling the receiver means

and the set of predetermined communication re-
sources to allow communications received by the
receiver means from the second communication
system to be retransmitted using the predetermined
communication resources.

12. In a communication system comprising a first
communication system and a second communication
system;

the first communication system including a first set of

communication resources and a plurality of com-

munication units capable of utilizing the first set of
communication resources;

the second communication system including a second

set of communication resources, a second receiver

means substantially compatible with the first set of
communication resources and capable of recover-

Ing communications sourced at the first set of com-

munication resources, a second resource controller

for controlling the second set of communication

resources and the second receiver means, and a

plurality of communication units capable of utiliz-

ing the second set of communication resources;

the first communication system further including a

first receiver means substantially compatible with a

second set of communication resources and capa-

ble of recovering communications sourced at the
second set of communication resources, and a first
resource controller for controlling the first set of
communication resources and first receiver means;

a method for establishing communications between at

least a first communication unit of the first commu-

nication system and at least a second communica-
tion unit of the second communication system,
comprising the steps of:

at the first communication system:

(a) receiving a request from the first communica-
tion unit t0 communicate with at least a second
communication unit;

(b) sourcing, by the first resource controller utiliz-
ing a first communication resource, a notification
of the need to communicate with at least a sec-
ond communication unit;

at the second communication system:

(c) receiving, at the second receiver means, the
notification of the need to communicate to the
second communication unit from the first com-
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8

munication system, and providing this notifica-
tion to the second resource controller:;

(d) sourcing a communication resource assignment
to satisfy the received need to communicate
notification from the first communication sys-
tem;

at the first communication system:

(e) receiving, via the first receiver means, the com-
munication resource assignment of the second
communication system to satisfy the need to
communicate notification from the first commu-
nication system, and using the assigned commu-
nication resource to process the communication;

(f) sourcing a communication resource assignment
to satisfy the communication need at the first
communication system;

at the second communication system:

(g) receiving the communication resource assign-
ment of the first communication system to satisfy
the communication need, and using the assigned
communication resource to process the commu-
nication. |

13. The method of claim 12, wherein the sourcing
step (d) includes a step of identifying a communication
resource of the second set of communication resources
that has been allocated to support the requested com-
munication between at least a second communication
unit and at least a first communication unit.

14. The method of claim 13, wherein the sourcing
step (f) includes a step of identifying a communication
resource of the first set of communication resources that
has been allocated to support the requested communica-
tion between at least a first communication unit and at
least a second communication unit.

15. The method of claim 14, including the further
steps of:

at the first communication system:

(h) thereafter transmitting a subsequent communi-
cation using the allocated communication re-
source from the first set of communication re-
sQurces;

at the second communication system:

(1) receiving at the second receiver means the sub-
sequent communication; and,

(j) retransmitting the subsequent communication
using the allocated communication resource

from the second set of communication resources.
¥ % % % x
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